Combinatorial Assembly of Lumitoxins.
Ion channels are among the most important proteins in neuroscience and serve as drug targets for many brain disorders. During development, learning, disease progression, and other processes, the activity levels of specific ion channels are tuned in a cell-type specific manner. However, it is difficult to assess how cell-specific changes in ion channel activity alter emergent brain functions. We have developed a protein architecture for fully genetically encoded light-activated modulation of endogenous ion channel activity. Fusing a genetically encoded photoswitch and an ion channel-modulating peptide toxin in a computationally designed fashion, this reagent, which we call Lumitoxins, can mediate light-modulation of specific endogenous ion channel activities in targeted cells. The modular lumitoxin architecture may be useful in a diversity of neuroscience tools. Here, we delineate how to construct lumitoxin genes from synthesized components, and provide a general outline for how to test their function in mammalian cell culture.